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Abstract: Factors influencing maternal health-seeking behavior before and shortly after birth 
have been widely studied, while the role of birth order in shaping these actions is infrequently 
examined. This study sought to examine the critical role played by a child’s birth order in 
altering the maternal health-seeking behavior of women in developing countries. The analysis 
uses the most recent rounds of the nationally representative standard Demographic and Health 
Survey for Malawi, Uganda, and Zimbabwe. The empirical analysis utilizes two-level random 
intercept logistic regression models to assess the potential influence of birth order on prenatal 
care utilization, birth in a health facility, and breastfeeding. We find that women in Malawi, 
Uganda, and Zimbabwe were 34.9%, 34.6%, and 43.5% respectively, less liable to complete 
more than four prenatal care visits for a fifth or later born child than they are for a first born 
child. Women in Malawi, Uganda, and Zimbabwe were 56.4%, 58.8%, and 77.2% respectively 
less liable to give birth to a fifth born child in a hospital facility. Also, women who seek prenatal 
care in Malawi were 50.9% less liable to experience a neonatal death. Also, in Malawi and 
Zimbabwe the odds of a child dying before reaching the age of one year were 23.7% and 41.6% 
respectively. Breastfeeding had a protective effect on child survival in all the countries. Overall, 
we found that women tend to make low investments in maternal health and child well-being for 
higher order births than they do for first order births. This suggests the need for providers to 
encourage and re-educate mothers on the importance of investments in maternal health inputs 
even for higher order births.  
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Maternal health-seeking behavior and child’s birth order: Evidence from 
Malawi, Uganda, and Zimbabwe 
Background 
Mothers face various opportunities for enhancing their health or the health and well-being of 
their children during pregnancy and shortly after delivery through investments in maternal health 
care inputs. For instance, pregnant women are encouraged to seek prenatal care early in the first 
trimester of gestation [1]. Timely and adequate prenatal care has been shown to lower the risks 
of adverse birth outcomes including infant mortality [2, 3]. Besides, pregnant women benefit 
from the educational advice they receive from health care providers regarding dietary and 
nutritional choices, risks of smoking and drinking alcohol, complications during pregnancy 
among others [4]. Shortly following birth women may opt to breastfeed their newborn or seek 
postnatal care within the first two months of life. Breastfeeding is widely regarded and 
recommended as a means of enhancing infant health and nutrition and offers copious other 
benefits to women and the environment [5-7]. There is also ample evidence documenting the 
benefits associated with institutional birth deliveries, postnatal care, and child immunizations on 
maternal and infant health outcomes [8-10].     
Given the perceived benefits associated with maternal health inputs, many previous studies 
have attempted to identify the factors explaining these behaviors. These factors include maternal 
education, household income, cultural beliefs, and availability of health care centers, 
employment status, and marital status [9-15]. Some of the factors mentioned above have also 
been associated with breastfeeding initiation including immigration status [16, 17]. Previous 
studies have identified community-level factors such as religious beliefs, literacy levels, and 
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access to information (through reading newspapers, listening to the radio and watching 
television) to be among the factors associated with breastfeeding initiation [18-20].    
This study focuses on an important determinant of prenatal and postnatal investments in 
maternal and infant health and nutrition that has received relatively less attention especially in 
the context of developing countries. We focus on the birth order of the child. There is some 
reason to consider that a mother may not invest equally in children of different birth order [21, 
22]. For instance, K Buckles and S Kolka [21] shows that women in the United States are 6.6 
percent less liable to utilize available prenatal care inputs for higher birth orders. Other studies 
indicate that families have tendencies to spend less time reading or playing with children of 
higher birth orders [22, 23]. The central hypothesis to be tested is whether women reduce 
prenatal and postnatal health investments for higher order births compared to first order births. 
An understanding of the behavioral tendencies of women by birth order status will be of 
importance to public health policy makers and health care providers as this would identify higher 
parity as a risk factor in the use of maternal health care services. The differences in maternal 
health investments by birth order status may also contribute to birth order effects to later life 
child outcomes [21].  
Despite the importance of this issue for public health policy, very little is known in the 
context of developing countries. Using data from the nationally representative Demographic and 
Health Survey (DHS) of selected countries in Asia, sub-Saharan Africa (SSA) and Latin America 
H Guliani, A Sepehri and J Serieux [24] found that higher order births are less liable to occur in 
hospital facilities. While the study by H Guliani, A Sepehri and J Serieux [24] gives valuable 
insights, it fails to disaggregate health seeking behavior within each country. On the other hand, 
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M De Haan, E Plug and J Rosero [25] found that Ecuadorian women have tendencies to 
breastfeed higher order births longer than lower order births. They also found that children of 
higher order births had a much higher human capital development compared to their older 
siblings. Using data from twelve countries in SSA, M Tenikue and B Verheyden [26] found that 
earlier born children from low-income families acquire low levels of schooling compared to their 
counterparts from richer families.  
We build from the above literature and add to the prevailing discussions in three ways. First, 
we examine whether mothers have a tendency to reduce investments in prenatal and postnatal 
health care for children of higher order births compared to first order births. Second, since 
health-seeking behavior might potentially differ by household wealth status, we test whether 
there are any observed differences in health-seeking behavior by household wealth status. Third, 
we examine the potential association between maternal health-seeking behavior and child health 
outcomes.  
Methods 
 Data source 
The analysis in this study uses data from the nationally representative DHS for Malawi, 
Uganda, and Zimbabwe. For each country, we collect the most recent round of the available 
standard DHS survey. For Malawi we have survey data collected in 2010; Uganda, 2011; 
Zimbabwe, 2010/11. No ethical approval is required for this study which is sorely based on 
secondary data. The data for this study was formally requested online from the DHS website 
(http://dhsprogram.com/data/available-datasets.cfm) and an approval to download the data for 
the respective countries was granted. All the questionnaires and data collection procedures for 
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the DHS survey have been reviewed and approved by the ICF international Institutional Review 
Board.  The DHS is a cross-sectional household survey conducted by ICF International in 
collaboration with the governments of each country. The survey collects detailed health 
information for women of reproductive ages 15-49 and their children. The survey uses a 
stratified two-stage cluster sample design based on the population censuses for each country as 
provided by the national statistical offices. The first stage involved a random sampling of 
clusters or enumeration areas followed by a random sampling of listed households within the 
randomly selected clusters (excluding families living in institutional facilities like boarding 
schools, hospitals, army barracks, or police camps) at the second stage. The response rates in the 
DHS are very high averaging over 90% in each country [27]. 
The analysis in this study uses the birth recode data file of the DHS, which contains all the 
birth histories for all the children born to each respondent (woman). This data file also contains 
parental and household characteristics as well as child health information for the most recent 
birth that occurred within the last five years before each survey. For that reason, our analysis 
uses data for children aged between 0-59 months for which information on prenatal care, facility 
birth and breastfeeding is available. The final analytical samples are based on the most recent 
birth occurring five years prior to each survey. All observations with missing values on the 
dependent variable were dropped from the analysis. 
Measures 
The DHS collects detailed information regarding maternal health care utilization to women 
of reproductive ages 15-49. This information includes, prenatal care use, postnatal care for 
children after birth, child immunizations, places of childbirth, and breastfeeding among other 
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information. The analysis in this study uses the responses to the survey questions related to 
prenatal care use, facility birth and breastfeeding to construct three measures of maternal health-
seeking behavior by mothers. First, prenatal care is measured by an indicator variable taking 1 if 
woman completed four or more prenatal care visits for her most recent pregnancy and 0 
otherwise. This definition is in-line with the World Health Organization (WHO) standard 
recommendations of four or more prenatal care visits for women with less-complicated 
pregnancies and who are living in developing countries [4]. Second, facility birth is measured by 
an indicator variable taking 1 if the woman gave birth in a clinic or hospital facility and 0 
otherwise. Lastly, we measure breastfeeding using an indicator variable taking 1 if the 
respondent is currently breastfeeding and the child is two years and below and 0 otherwise. 
Health-seeking behavior by the woman is thought to depend on a set number of individual, 
parental, household, and community-level characteristics as identified by the previous literature. 
At the mother-level, our model controls for the age of the mother at the time of birth, marital 
status, employment status, body mass index, previous birth experiences, contraceptive usage, and 
the years of completed education. A woman’s previous birth experiences are likely to influence 
her decision to seek more maternal health care services. As postulated by JE Harris [28], the 
decision to utilize maternal health services is potentially subject to selectivity bias which takes 
two main forms namely, adverse and favorable self-selection. Adverse self-selection arises when 
women in ill-health have a tendency to use more prenatal care services to protect the health of 
their unborn children [28]. On the one hand, favorable self-selection arises when knowledgeable 
or better educated women see it must to invest in maternal health services since they possess 
superior knowledge about the associated benefits to their personal health as well as the health of 
their children [29]. Though we do not adequately address these concerns, we make an attempt by 
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including variables related to the women’s previous birth experiences and body mass index 
which measures the health status of the woman. At the child-level, we include the child’s gender, 
birth order, and the year of birth. We also included indicators for household wealth, household 
size, year of survey, regional indicators, and an indicator for urban residence.        
 Empirical model  
To examine the relationship between birth order and maternal health inputs during and after 
pregnancy, we estimate a random-intercept logistic regression model [30]. This model allows us 
to take into account the hierarchical nature of the DHS data. More specifically, the model takes 
into account the importance of the community context in explaining the demand for maternal 
health inputs. Health-seeking behavior by pregnant women might be shaped by the communities 
or clusters (enumeration areas) in which they reside [31]. We thus estimate the following model: 
𝑌𝑖𝑗 = 𝑋′𝑖𝑗𝛽 + 𝑢𝑖 + 𝜖𝑖𝑗                                 (1) 
where  𝑌𝑖𝑗 is the main outcome variable for woman 𝑗 living in community 𝑖, 𝑢𝑖 is the random 
intercept capturing the unobserved community characteristics affecting health-seeking behavior, 
and 𝜖𝑖𝑗  is a residual component. The random intercept and residual components are assumed to 
be independently and normally distributed with zero means and constant variances 𝜏2   and 𝜎2, 
respectively [30]. Equation (1) represents a two-level random intercept logistic regression. 
Following the DHS complex survey design, level two units are the clusters or enumeration areas 
(primary sampling units). The enumeration areas in the DHS correspond to smaller geographic 
units. 
Additionally, we examine the association between maternal health behaviors on selected 
child health outcomes. Specifically, we examine the relationship between maternal health care 
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outcomes and child mortality outcomes and birth weight. We focus on the likelihood of a child 
dying before reaching the age of 28 days, the age of one year, and the likelihood of having a low 
birth weight (birth weight less than 2500 grams). We estimate a series of logistic regression 
models to examine the association between the maternal health and child outcomes. The 
decisions to use maternal outcomes such as prenatal care suffer from potential self-selectivity 
bias problems due to their voluntary nature. The analysis in this paper makes no attempt to 
address such issues and as such report mere correlations between maternal and child health 
outcomes.  
Results 
 Descriptive analysis  
Table 1 presents the characteristics of our sample for each country by birth order. The 
average number of prenatal care visits range from 3.5 in Uganda to 4.2 in Zimbabwe. The 
proportion of women receiving antenatal care is highest in Zimbabwe where approximately 
64.8% of pregnant women receive the recommended number of visits. The World Health 
Organization (WHO) recommends that pregnant women living in developing countries and with 
normal pregnancies complete at least four prenatal care visits during pregnancy [4]. The 
percentage of women receiving four or more prenatal care visits for the most recent pregnancy 
was 47.6% in Uganda and 45.5% in Malawi. Regarding the timeliness of care, very few women 
initiate prenatal care early in the first trimester, 12.4% in Malawi, 20.8% in Uganda and 19.4% 
in Zimbabwe. It appears that women in all the countries tend to complete more prenatal care 
visits and are most liable to seek prenatal care in the first trimester for first-born children than 
they do for higher order births. Nearly 75.1% of women deliver in a health facility in Malawi, 
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58.0% in Uganda and 66% in Zimbabwe. The proportion of children receiving all the 
recommended number of immunizations (for tetanus, Bacillus Calmette-Guerin (BCG) vaccine, 
polio and measles) is highest in Malawi, 83.2%, 67.1% in Uganda and 60.9% in Zimbabwe. 
Regarding seeking postnatal care for children two months after delivery, 59% of Zimbabwean 
women seek care for their child with 30.8% and 30.3% in Malawi and Uganda respectively. 
Breastfeeding rates are lowest in Zimbabwe (74.2%) while in Uganda and Malawi nearly 77.8% 
and 86.1% respectively, breastfeed their children. While it appears that women have a tendency 
to favor first order births compared to higher order births with regards to prenatal care and 
delivery care, the same cannot hold true for breastfeeding practices. There are very small 
differences in breastfeeding rates between first order births and later births. For example, in 
Malawi, 49.6% of first births have access to four or more prenatal care visits compared to 44.1% 
for birth order five and above. In Uganda we observe 55.2% prenatal care use for first born 
children than 44% for fifth borns and above while in Zimbabwe 67.3% of first borns receive four 
or more visits compared to only 59.7%.  
[Insert Table 1 here] 
Table 1 also summarizes the demographic characteristics of the women in our sample. In all 
the countries, the average age at birth is almost similar at nearly 24 years. Nearly all the children 
in our sample were born to married mothers (99%) while about 17.7%, 28.8%, and 13.1% of the 
children in Malawi, Uganda, and Zimbabwe respectively were born to mothers who had 
previously terminated a pregnancy. The average years of completed education for women are 4, 
4.3, and 8 years in Malawi, Uganda, and Zimbabwe respectively. The share of girls and boys is 
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nearly equal in all the countries (approximately 49% for girls). The average year of birth for 
children in Malawi was 1999.6, 2000.5 in Uganda and 1999.8 in Zimbabwe. 
Figure 1 shows the differences in health-seeking behavior by women in Malawi, Uganda and 
Zimbabwe relative to the first born child. Here, we index maternal health-seeking behavior to the 
first born child. In other words, we compare maternal health-seeking behavior for the first born 
child to the rest of later births. The percentage of health-seeking behavior is calculated using the 
odds ratios from the random intercept logit regression models for each outcome variable and for 
each country. Here, we observe that women in Malawi are less liable to make investments in 
their child’s well-being with each successive birth especially for prenatal care and facility 
delivery. For instance, women in Malawi are 25% liable likely to complete four or more prenatal 
care visits for a second born child than the first. In Uganda and Zimbabwe mothers are nearly 
18% and 26% respectively, less likely to complete four or more prenatal care visits for the 
second born than the first born child on the average. For delivery care, second born children in 
Malawi, Uganda and Zimbabwe are almost 42%, 39%, and 36% less liable to be delivered in a 
health facility respectively compared to their first born counterparts. Regarding breastfeeding, 
we observe that the odds of being breastfed increases for by 26%, 5.1%, and 24% for second 
born children in Malawi, Uganda and Zimbabwe respectively compared to their first born 
counterparts. Concerning breastfeeding, the child’s birth order was not a statistically significant 
predictor for breastfeeding behavior by women in all the countries. 





Econometric results  
Table 2 presents the regression results from the random intercept regression model (equation 
(1)) for each country for all the three outcome variables measuring prenatal and postnatal health-
seeking behavior by women. For brevity and since the focus of this study is on examining the 
role of birth order in influencing maternal health-seeking behavior, we only report the coefficient 
estimates for birth order. The likelihood ratio test statistic comparing the standard logit 
regression model to the two-level logit model clearly favors the random intercept model over the 
standard logit model in all the specifications. Table 2 also shows the intra-cluster correlation 
coefficient from each of the three models and for each country. The intra-cluster correlation 
measures the proportion of the total remaining (unobserved) variance in the outcome variable 
that is due to the variability between subjects in the same cluster [30]. The intra-cluster 
correlation coefficient for the model for prenatal care in Malawi was 0.028, 0.039 in Uganda and 
0.032 in Zimbabwe. The intra-cluster correlation coefficients imply that approximately 2.8%, 
3.9%, and 3.2% of the variation in prenatal care in Malawi, Uganda, and Zimbabwe respectively 
is explained by unobserved community differences. Approximately 20.9%, 18.7%, and 10.9% of 
the variation in facility delivery use in Malawi, Uganda, and Zimbabwe respectively is due to 
unobserved cluster-specific effects. Regarding breastfeeding, approximately 8.72%, 3.53%, and 
1.95% of the variation in breastfeeding in Malawi, Uganda, and Zimbabwe respectively, is 
explained by unobserved cluster-specific effects.  
[Insert Table 2 here] 
The first panel of Table 2 shows the regression estimates from the model for the receipt of 
four or more prenatal care visits. Here we observe that women are increasingly and significantly 
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less liable to complete four or more antenatal care visits for higher order births compared to first 
order births. For example, in Malawi we observe that mothers are 34.9% less likely to complete 
four or more prenatal care visits for children of birth order five and above compared to first order 
births. Mothers in Uganda and Zimbabwe are 34.6% and 43.5% less liable to complete four or 
more prenatal care visits respectively to fifth born children compared to first-born children. A 
clear linear gradient is clearly observable for Zimbabwean mothers favoring first born children to 
later born children with regards to prenatal care utilization. 
The second panel of Table 2 shows the regression estimates for the model for facility 
delivery. Compared to their first pregnancies, women in all the three countries are less liable to 
deliver higher-order births in a health center. For instance, women in Malawi are 56.4% less 
likely to deliver fifth or higher order births in a health facility than first order births. The odds are 
even higher for women in Uganda and Zimbabwe, 58.8% and 77.2% respectively compared to 
first births. The findings are statistically significant at the 1% significance level in all the 
countries. The last panel of Table 3 shows the regression results for the demand for breastfeeding 
among women. The results indicate that the child’s birth order does not statistically and 
significantly influence the decision to breastfeed children in all the countries.  
Table 3 presents the results disaggregated by household wealth for each country. The first 
panel in Table 3 shows the results for the prenatal care model. The results indicate that in Malawi 
women in low wealth households are 23.4% less liable to complete four or more prenatal care 
visits for second order births than first order births and the result is statistically significant at the 
5% significant level. We do not find any statistical significance for higher order births. However, 
women living in high wealth families appear to favor first born children compared to their later 
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born counterparts. For example we observe that nearly 44.9% of women in high wealth families 
are less liable to complete four or more prenatal care visits for fifth order births than first order 
births. In Uganda, women from low income families appear to invest more in maternal health 
care for first order births than they do for later births. We do not find a significant effect of birth 
order for women in high income families. In Zimbabwe, women from low and high wealth 
households have a tendency to favor first order births than later births with regards to prenatal 
care use.   
[Insert Table 3 here] 
The middle panel of Table 3 also shows the results for the facility delivery model. 
Concerning facility delivery, we find evidence to suggest that women invest more in maternal 
care for first order births than for higher order births. This behavior is much more apparent 
among women living in high income households. The last panel shows the results for 
breastfeeding and we fail to find a statistically significant impact of birth order on health-seeking 
behavior by mothers. We only observe that Zimbabwean women in high income households are 
3.48 times more liable to breastfeed a second born child than a first born child. This result is 
statistically significant at 10% significance level.   
Table 4 presents the results for the association between maternal health care outcomes and 
child health outcomes. The results indicate that Malawian women who complete four or more 
prenatal care visits during pregnancy are 50.9 % less likely to experience a neonatal death 
compared to their counterparts who did not complete four or more prenatal care visits. This 
finding is statistically significant at 5% significance level. We did not find any statistically 
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significant association between prenatal care and neonatal survival in Uganda and Zimbabwe. 
Also, women who breastfeed their children are less liable to experience a neonatal death than 
their counterparts. Particularly, we observe that women in Malawi, Uganda, and Zimbabwe are 
nearly 98.1%, 94.1%, and 96.4%, respectively less likely to experience a neonatal death than 
their non-breastfeeding counterparts. This result is statistically significant at the 1% significance 
level.  
[Insert Table 4 here] 
Regarding infant mortality, we find that women in Malawi and Zimbabwe who seek prenatal 
care are 23.7% and 41.6% (significant at 10% level) less likely to experience an infant death than 
their counterparts who failed to complete the recommended number of prenatal care visits. We 
find an even stronger protective effect of breastfeeding on infant survival in all the countries. In 
Malawi and Zimbabwe, women who seek prenatal care are also 16.1% and 35.3%, respectively 
less liable to have a child die before the survey date. Prenatal care has a protective impact on 
child’s birth weight in all the countries though it’s only in Malawi that we observe a statistically 
significant impact.    
Discussion 
The findings from this study appear to show and support our initial hypothesis that mothers 
tend to invest less in health and child well-being for higher-order births than first order births. 
This result is particularly true for maternal health-seeking behavior related to prenatal care and 
facility delivery. Our empirical analysis uses nationally representative data from the DHS for 
Malawi, Uganda and Zimbabwe. Using a random intercept logistic regression model that 
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accounts for the unobserved factors at the cluster level, we found that women in all the countries 
have a tendency to complete four or more prenatal care visits as well as seek delivery assistance 
for first born children than they do for later born kids. This behavior is not true with regards to 
breastfeeding practice. Unobserved community characteristics explain a significant part of this 
behavior in all the models. We also found that the odds that women fail to invest in health-
seeking behavior are much higher among women from high wealth families than for low wealth 
households. The findings in this study corroborate the results of J-Y Lehmann, A Nuevo-
Chiquero and M Vidal-Fernandez [32] who examined the effect of birth order on different 
education and labor market outcomes for children in the United States. Our study differs from 
their analysis in that we do not consider the effect of birth order on children’s education and 
labor market outcomes.  
We also find that women in Malawi, Uganda and Zimbabwe are more likely to complete four 
or more prenatal care visits for first order births than higher order births. This finding is 
consistent with the findings in K Buckles and S Kolka [21]. Nevertheless, other studies did not 
find any variations between first and higher-order births [33]. Our results for breastfeeding are at 
odds with the findings in K Buckles and S Kolka [21]. Our results also corroborate the findings 
of M De Haan, E Plug and J Rosero [25] who also considered the influence of birth order on 
maternal health-seeking behavior among Ecuadorian women. While the focus of the present 
study is not of the effect of birth order on human capital development, we restrict our analysis to 
investments in prenatal and postnatal care investments. In a related study H Guliani, A Sepehri 
and J Serieux [24] examined the role of prenatal care on hospital delivery low and middle-
income countries. In a model that controls for birth order, their results are also consistent with 
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the findings of this study regarding the influence of birth order on facility delivery. Our 
preliminary analysis of the association of maternal health outcomes on child mortality and low 
birth weight are not at odds with previous other studies [9, 34]. 
This study is one of the first studies to consider birth order differences in the context of low-
income countries in sub-Saharan Africa. Previous other studies have explored this possibility in 
the context of developed countries [21]. In the context of developing countries, most studies have 
not focused on the influence of birth order on maternal health-seeking behavior both prenatal and 
postnatal [25, 35]. Besides, there is the need for empirical evidence in sub-Saharan Africa since 
health-seeking behavioral patterns might differ by regions and across different cultures [21]. We 
believe that the findings in this study are of importance to providers, who can identify higher 
order birth as an important determinant of low investments in maternal and child well-being in 
Malawi, Uganda, and Zimbabwe as well as sub-Saharan Africa as a whole. Many providers have 
a tendency to focus on first-time mothers, but the findings of this study suggest the need for 
continued education on the importance of adequate prenatal care and facility delivery to non-first 
time birth mothers. Also, since we found a significant and important role played by the 
community context, it is imperative for health planners to design programs that educate women 
at the community level on the importance of use of maternal health care services for all children 
regardless of birth order. Community-level programs of this nature might go a long way in 
improving the well-being of women and their children. 
Our study is not without limitations. First, we acknowledge that the DHS data we use allows 
us to focus on the child outcomes for women only for the most recent birth occurring in the last 
five years. This limitation does not enable us to compare health-seeking behavior for women 
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among her children. Nevertheless, we believe that the findings in this study will be of importance 
to providers and health policy planners in developing countries. Second, this study does not 
explain why women tend to invest more in first-order births than higher-order births. Possible 
explanations for this behavior might include the potential role played by time and financial 
constraints inhibiting mothers to invest more in the health of their children [36]. Furthermore, 
women might learn from previous pregnancy experiences. For instance, a woman might realize 
that breastfeeding might be more time consuming and costly that she might decide not to 
breastfeed the next child [37]. Knowledge and explanations of why women lower investments in 
maternal health-seeking behavior across birth order will be relevant to providers and public 
health policy makers in their quest to encourage the use of maternal health services among 
women of higher-order pregnancies. Lastly, the analysis in this study does not control for 
potential self-selection bias which has been found to bias the results. However, despite all the 
above limitations, this study provides important insights regarding maternal health-seeking 
behavior and child well-being and thus makes an important contribution to the body of literature.      
Conclusion 
The present study suggests that women in our sample invest more in maternal health and 
child well-being for first born children than higher-order births especially for prenatal and 
delivery care. Therefore, health providers in Malawi, Uganda and Zimbabwe should focus on the 
need to educate and encourage women of higher birth orders on the importance of maternal and 
child health investments to their children regardless of their order in the family. Also, there is a 
need to focus on designing specific community-level programs that educate women on the 
importance of adequate health investments for all their children regardless of their position in the 
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family. Our results thus stress the importance of continued education on the importance of 
completing four or more prenatal care visits during pregnancy, giving birth in a health facility 
and breastfeeding children at the community or cluster level. Our results are easily generalizable 
to a number of other developing countries in sub-Saharan Africa since comparable survey data 
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Table 1: Descriptive statistics by birth order 
   Malawi    Uganda    Zimbabwe 
 Overall  Birth order  Overall  Birth order  Overall  Birth order 
Variables   1 2 3 4 5+    1 2 3 4 5+    1 2 3 4 5+ 
Prenatal care                         
Mean number of visits 3.5  3.6 3.5 3.5 3.5 3.5  3.5  3.7 3.6 3.6 3.4 3.4  4.2  4.5 4.1 4.3 4.4 3.7 
% received four or more visits 45.5  49.6 43.6 44.4 46.9 44.1  47.6  55.2 49.9 50.1 45.0 44.0  64.8  67.3 63.4 65.9 65.6 59.7 
% received care in first trimester 12.4  15.7 14.4 12.4 11.3 9.9  20.8  27.1 24.1 20.3 20.5 17.4  19.4  21.1 17.8 18.3 23.1 17.5 
% received care in third trimester 12.4  7.9 11.2 11.4 12.0 16.4  12.4  6.0 10.4 13.1 13.2 15.1  14.4  12.4 16.0 17.0 12.2 13.9 
                        
% delivered in health facility 75.1  83.0 76.1 75.5 73.3 69.4  58.0  73.6 64.7 58.0 52.5 49.6  66.0  74.6 68.8 65.0 60.8 43.7 
% postnatal after two months 30.3  28.9 29.8 29.7 31.0 30.9  30.8  35.9 34.1 30.9 33.9 26.6  59.0  64.7 62.9 56.5 53.9 48.0 
% fully immunized 83.2  83.1 82.8 84.4 81.9 83.5  67.1  70.1 70.4 66.5 66.7 64.6  60.9  64.2 61.5 64.3 56.4 50.0 
% breastfed 86.1  85.7 87.1 86.2 85.3 86.2  77.8  74.8 79.0 78.5 81.0 77.3  74.2  72.1 76.4 73.4 75.3 74.2 
                        
Mean age at birth 24.5  18.8 21.5 24.1 26.7 32.0  24.7  18.7 21.1 23.4 25.6 31.1  24.4  20.0 23.3 26.4 29.0 33.0 
Mean years of education 4.0  4.9 4.5 4.0 3.5 2.7  4.3  5.2 4.8 4.5 4.1 3.3  8.0  8.7 8.4 7.9 7.1 5.9 
% terminated pregnancy 17.7  15.4 16.0 17.1 18.4 21.7  28.8  24.5 25.9 27.6 29.1 33.9  13.1  11.7 12.6 14.0 14.8 15.3 
% married 99.4  97.9 99.7 99.9 99.9 100.0  98.7  96.2 98.9 99.3 99.6 99.7  98.0  96.2 98.4 99.3 99.3 99.6 
Mean household size  6.1  5.5 5.7 6.0 6.3 6.8  6.8  6.1 6.3 6.5 6.8 7.6  5.6  5.2 5.3 5.6 5.9 6.9 
% urban 14.4  17.3 16.1 14.5 12.7 10.6  12.7  17.9 15.8 13.6 11.8 7.1  28.9  34.8 32.6 27.2 21.0 13.1 
                        
% female 49.7  49.2 49.4 50.0 49.4 50.3  49.2  49.4 48.5 49.7 47.8 49.7  49.8  50.2 50.0 49.0 48.4 50.7 
Mean year of birth 1999.6  1997.8 1998.8 1999.6 2000.3 2001.6  2000.5  1998.2 1999.2 2000.0 2000.8 2002.8  1999.8  1998.7 1999.8 2000.1 2000.6 2001.5 
Observations 72301  18041 15172 12105 9190 17793  28609  6393 5421 4429 3611 8755  19279  6725 5003 3221 1961 2369 




Table 2: Regression results for effect of birth order on maternal health-seeking behavior 
 MALAWI  UGANDA  ZIMBABWE 
 Odds ratio 95% CI  Odds ratio 95% CI  Odds ratio 95% CI 
Four or more prenatal care visits         
Fixed part         
2nd child  0.752
***










 [0.657,0.889]  0.686
**
 [0.533,0.883]  0.592
**
 [0.431,0.812] 
5th child+  0.651
***
 [0.545,0.778]  0.654
**
 [0.495,0.864]  0.565
**
 [0.387,0.825] 
Random part         
Intra-cluster correlation 0.0283   0.0388   0.0323  
Standard error of random-intercept term 0.310   0.364   0.331  
Likelihood ratio test statistic 45.45   22.06   10.04  
Level 1 units 13473   4879   3837  
Level 2 units 802   396   304  
         
Delivery in health facility         
Fixed part         
2nd child  0.583
***
 [0.512,0.663]  0.606
***





 [0.452,0.601]  0.454
***





 [0.437,0.603]  0.399
***
 [0.314,0.506]  0.392
***
 [0.290,0.530] 
5th child+  0.436
***
 [0.362,0.526]  0.412
***
 [0.317,0.535]  0.228
***
 [0.158,0.329] 
Random part         
Intra-cluster correlation 0.209   0.187   0.109  
Standard error of random-intercept term 0.931   0.869   0.634  
Likelihood ratio test statistic 1223.3   426.0   106.7  
Level 1 units 19185   7785   5066  
Level 2 units 823   402   333  
         
Breastfeeding         
Fixed part         
2nd child  1.262 [0.964,1.653]  1.051 [0.757,1.460]  1.238 [0.811,1.891] 
3rd child 1.244 [0.925,1.674]  1.064 [0.739,1.532]  1.531 [0.897,2.611] 
4th child 1.165 [0.834,1.628]  1.007 [0.678,1.494]  1.270 [0.667,2.419] 
5th child+  0.897 [0.607,1.325]  0.719 [0.468,1.107]  1.200 [0.566,2.541] 
Random part         
Intra-cluster correlation 0.0872   0.0353   0.0195  
Standard error of random-intercept term 0.561   0.347   0.256  
Likelihood ratio test statistic 28.64   3.081   0.442  
Level 1 units 7126   3149   1349  
Level 2 units 600   346   130  
Note: ***Significant at 1% level; **significant at 5% level; *significant at 10% level. In all the specifications, we included controls for the age of the woman at birth, body 
mass index, marital status, employment status, household wealth, household size, family planning status, child's year of birth, proportion of individuals in a cluster belonging 




Table 3: Regression results for effect of birth order on maternal health-seeking behavior by household wealth category 
 Malawi  Uganda  Zimbabwe 
 Low wealth  High wealth   Low wealth  High wealth  Low wealth  High wealth 
 Odds ratio SD  Odds ratio SD  Odds ratio SD  Odds ratio SD  Odds ratio SD  Odds ratio SD 
Four or more prenatal care visits                  
Fixed part                  
2nd child  0.766
**
 (0.076)  0.795
*
 (0.085)  0.718 (0.135)  0.929 (0.160)  0.674
*
 (0.105)  0.643
*
 (0.111) 
3rd child 0.859 (0.092)  0.686
**
 (0.081)  0.677 (0.138)  1.022 (0.196)  0.561
**
 (0.108)  0.615
*
 (0.147) 
4th child 0.899 (0.105)  0.690
**
 (0.094)  0.564
**
 (0.118)  0.887 (0.185)  0.550
**
 (0.124)  0.412
**
 (0.125) 
5th child+  0.775 (0.107)  0.551
***
 (0.088)  0.475
**
 (0.109)  1.064 (0.248)  0.496
**
 (0.131)  0.620 (0.251) 
Random part                  
Intra-cluster correlation 0.0323   0.0342   0.0646   0.0106   0.0344   0.000000472  
Standard error of random-intercept term 0.331   0.341   0.477   0.188   0.342   0.00125  
Likelihood ratio test statistic 15.01   9.245   17.18   0.310   4.144   0.0000626  
Level 1 units 5964   4473   2086   1722   1839   1271  
Level 2 units 729   769   283   285   212   234  
                  
Delivery in health facility                  
Fixed part                  
2nd child  0.582
***
 (0.054)  0.628
**
 (0.090)  0.586
***
 (0.087)  0.589
**
 (0.114)  0.692
**





 (0.053)  0.518
***
 (0.081)  0.407
***
 (0.066)  0.507
**
 (0.109)  0.438
***





 (0.061)  0.502
***
 (0.090)  0.419
***
 (0.073)  0.368
***
 (0.087)  0.450
***
 (0.090)  0.230
***
 (0.083) 
5th child+  0.484
***
 (0.065)  0.390
***
 (0.080)  0.540
**
 (0.102)  0.280
***
 (0.073)  0.251
***
 (0.061)  0.135
***
 (0.063) 
Random part                  
Intra-cluster correlation 0.215   0.243   0.217   0.155   0.123   0.0875  
Standard error of random-intercept term 0.948   1.028   0.954   0.776   0.679   0.562  
Likelihood ratio test statistic 561.7   165.2   215.0   44.90   62.22   5.442  
Level 1 units 8659   6167   3533   2766   2441   1677  
Level 2 units 732   788   295   313   220   257  
                  
Breastfeeding                  
Fixed part                  
2nd child  1.413 (0.296)  0.985 (0.236)  1.189 (0.373)  1.244 (0.417)  0.871 (0.272)  3.478
*
 (1.753) 
3rd child 1.307 (0.308)  1.028 (0.271)  1.072 (0.341)  2.077 (0.847)  2.155 (0.877)  1.095 (0.726) 
4th child 1.452 (0.392)  0.974 (0.288)  1.219 (0.406)  0.997 (0.429)  0.911 (0.400)  5.245 (4.777) 
5th child+  0.574 (0.172)  1.106 (0.395)  0.864 (0.317)  0.614 (0.291)  1.080 (0.544)  3.130 (3.168) 
Random part                  
Intra-cluster correlation 0.147   0.0289   0.000000531   0.0153   0.0633   0.00908  
Standard error of random-intercept term 0.754   0.313   0.00132   0.226   0.472   0.174  
Likelihood ratio test statistic 20.34   0.528   0.00000904   0.0917   1.661   0.00357  
Level 1 units 3469   1988   1220   701   779   271  
Level 2 units 572   542   189   158   116   83  
Note: ***Significant at 1% level; **significant at 5% level; *significant at 10% level. In all the specifications, we included controls for the age of the woman at birth, body mass index, marital status, employment status, household wealth, household size, family 
planning status, previous pregnancy history, child's year of birth, survey fixed effects, and an indicator for urban residence. Low wealth = wealth quintiles 1 & 2; High wealth = wealth quintiles 4 & 5. SD = standard deviation. 
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Table 4: Regression results for the effect of maternal health-seeking behavior on child health outcomes 
 Malawi  Uganda  Zimbabwe 
Variables Odds ratio 95% CI  Odds ratio 95% CI  Odds ratio 95% CI 
Child is dead before 28 days         
Four or more prenatal care visits 0.491
**
 [0.302,0.796]  1.124 [0.565,2.239]  0.692 [0.422,1.136] 
Professional delivery assistance 0.807 [0.546,1.193]  1.065 [0.613,1.850]  0.964 [0.597,1.556] 
Breastfeeding 0.019
***
 [0.009,0.041]  0.049
***
 [0.015,0.157]  0.036
***
 [0.015,0.084] 
         
Child is dead before one month         
Four or more prenatal care visits 0.763
*
 [0.614,0.950]  0.912 [0.613,1.356]  0.584
*
 [0.384,0.886] 
Professional delivery assistance 0.954 [0.815,1.118]  0.978 [0.736,1.299]  0.969 [0.696,1.348] 
Breastfeeding 0.041
***
 [0.027,0.060]  0.156
***
 [0.084,0.288]  0.285
***
 [0.152,0.534] 
         
Child is dead before survey date         
Four or more prenatal care visits 0.839
*
 [0.718,0.981]  1.003 [0.746,1.347]  0.647
**
 [0.488,0.859] 
Professional delivery assistance 1.018 [0.899,1.151]  1.027 [0.836,1.262]  0.851 [0.651,1.112] 
Breastfeeding 0.008
***
 [0.006,0.012]  0.024
***
 [0.013,0.044]  0.036
***
 [0.018,0.070] 
         
Low birth weight (less than 2500 grams)         
Four or more prenatal care visits 0.744
*
 [0.585,0.947]  0.700 [0.437,1.120]  0.744 [0.550,1.006] 
Notes: ***Significant at 1% level; **significant at 5% level; *significant at 10% level. All estimates are weighted to be nationally representative. Robust standard errors are assumed with clustering at the primary 
sampling unit. In all the specifications, we included controls for the age of the mother at birth, years of education, previous pregnancy history, household size, household wealth, non-single birth, child is female, 




Figure 2 Maternal health-seeking behavior by birth order. Figure 1 shows maternal health 
seeking behavior relative to the first born child. Percent changes are calculated using the odds 
ratios from the random intercept logit model. 
 
